Study Objective: To validate the virtual reality VBLaST-PT (the peg transfer task) for concurrent validity based on its ability to differentiate between novice, intermediate and expert groups of gynecologists, and the gynecologists' subjective preference between the physical FLS system and the virtual reality system. Design: Prospective study (Canadian Task Force II-2) Setting: Academic medical center.
INTRODUCTION
Performing minimally invasive surgery requires development and refinement of a select set of psychomotor skills not utilized in traditional open surgical procedures. In obstetrics and gynecology residency and in gynecologic surgical subspecialty training the traditional approach of "see one, do one, teach one" as the cornerstone of teaching trainees to develop safe surgical practice is outdated. Surgical simulation skills arcades and centers have been developed to provide trainees of all levels a safe, non-threatening learning environment.
The development and assessment of the necessary laparoscopic psychomotor surgical skills required for safe surgical practice can, in part be undertaken utilizing simulation trainers. A variety of surgical simulation trainers have been developed for use in training and assessing minimally invasive gynecologic surgeons. 
MATERIALS AND METHODS

Participants
Twenty seven (27) subjects (26-45 years old; 2 males, 25 females; 25 right handed, 2 left handed), to include all levels of OB/Gyn residency and attendings, were recruited in this Beth Israel Deaconess Medical Center Awtrey et al: Virtual PEG transfer in Gyn surgeons 4 Institutional Review Board (IRB) approved study. They were divided into three groups -novices, intermediates and experts, based on their experience level with 9 subjects in each group as shown on Table 1 . Number of subjects 9 9 9
Post-graduate year PGY1 PGY2 PGY3 PGY4 Attendings
Number of subjects 5 4 5 4 9
The first and second year OB/Gyn residents (PGY1 and PGY2) were included in the "novices" group, third and fourth year OB/Gyn residents (PGY3 and PGY4) were included in the "intermediates", and the OB/Gyn attendings were included in the "experts" group. All residents were recruited at the beginning of their academic year while the attendings had varying numbers of years of practice (from 0 to 8 
Apparatus
The VBLaST-PT
Measurements
A total raw score (ranging from 0 to 300), using a combination of the task completion time and the number of rings dropped outside of the board, was used to assess the users' performance on each trainer. To obtain comparable scores, the raw scores for both systems were computed using the same formula based on the undisclosed scoring metric (15) obtained from the SAGES FLS committee. Using the conventional method of normalizing data (12, 15), these raw scores were then normalized by dividing them by the best score obtained by one of the experts in each condition (FLS experts' best score for the FLS condition and VBLaST experts' best score for the VBLaST condition). The FLS and VBLaST normalized scores ranged from 0 to 100.
Data analysis
The experiment was a 2 (simulators) × 3 (experience levels) mixed design. The Pearson's correlation test was used to assess the correlation between the FLS scores and the VBLaST scores. Analyses of Variance (ANOVA)
with an alpha value of 0.05 were used to evaluate the effect of the simulator and the experience levels on the performance scores and on the gain in scores. The Friedman rank sum test was used to examine the learning effect over the ten trials. A multiple regression analysis was used to examine the relationship between the dependent variables (the performance scores) and the independent variable (the expertise level) for each trainer. 
RESULTS
Correlation
The Pearson's correlation test showed that the FLS and VBLaST-PT © mean normalized scores had a correlation of 0.80 (Pearson's r (25) = 0.80, p < 0.001).
Effect of experience level and simulator
A two-way mixed design (split-plot) ANOVA showed that there is a main effect of simulator (F (1, 24) =5.45, p=0.02) and a main effect of the expertise level (F (2,24) = 27.88, p < 0.001) on the performance scores (Figure2).
No significant interaction effect was observed (F (2, 24) =0.59, p = 0.56).
Figure 2: Effect of simulator and experience level on performance scores
Post hoc comparisons using the Tukey HSD test indicated that the experts performed better than the intermediates (p = 0.02) and the novices (p < 0.001) in both simulators. Moreover, the intermediates performed better than the novices (p < 0.001) in both simulators.
Linear models
The The Friedman rank sum test showed a significant learning effect from trial #1 to trial #10 in both FLS and
VBLaST-PT © systems (χ²(9)=47.12, p < 0.000; χ²(9)= 131.22, p < 0.000, respectively; Figure 3 and Figure 4 ). 
Gain in scores
A two-way mixed design (split-plot) ANOVA showed that there is a main effect of simulator (F (1, 24) =27.5, p<0.000) and a main effect of the expertise level (F (2, 24) =9.85, p<0.001) on the gain in scores between the first and the last trials ( Figure 5 ). No significant interaction effect was observed (F (2, 24) =0.758, p=0.48).
Post hoc comparisons using the Tukey HSD test indicated that the novices improved their performance significantly more than the intermediates (p=0.01) and significantly more than experts (p=0.001). No significant differences on the gain in scores were observed between intermediates and experts.
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Comparison over trial 3 to trial 10
In order to eliminate any effect of an adaptation period for the VR technology, the two first trials on each simulator were removed ( Figure 6 ). A two-way mixed design (split-plot) ANOVA showed that there was no main effect of simulator (F (1, 24) =1.18, p=0.29) while a significant main effect of the expertise level was found (F (2, 24) =22.42, p<0.000). No significant interaction effect was observed (F (2, 24) =1.10, p=0.35).
Post hoc comparisons using the Tukey HSD test indicated that the experts performed better than the intermediates (p=0.04) and the novices (p<0.000), and that the intermediates performed better than the novices (p<0.001) in both simulators.
